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Report No. 710/33 
Watertown Arsenal October 22, 1934 

ARMOR PIERCING BULLST CORE STOCK, 

References. 

0.0. 471.84/759 
W.A. 471,84/4 
P.A. 461/1357-1 

Material 

Six specimens of A. P. Bullet Core Stock were received 

fron Frankford Arsenal for metallurgical study. Their 

description was given in F A. 461/1357.1 1st Ind. 

Conclusions 

o 
1. Specimens 1, 2, 3 were fairly clean. > 

■ 4 and 6 were dirty. 

■ 5 was rather dirty, contained many fine 

Inclusions in bands. 

2. No appreciable surface decarburlration was found. 

3. All specimens had a banded high carbon center 

suggestive of the segregation of piped stock. 

4. The metal near the surfaces of all specimens 

showed only slight banding. 
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UNCLASSIFIED 
Report No. 710/53 
fatertown Arsenal October 22, 1934 

ARMOR PIERCING BULLET CORE STOCK, 

References. 

0.0. 471.84/759 
W.A. 471.84/4 
F.A. 461/1367-1 

terlal 

A 

Six specimens of A. P. Bullet Core Stock were received 

fron Frankford Arsenal for metallurgical study. Their 

description was given in F. A. 461/1367-1 let Ind. 

goqoluelons. 

1. Specimens 1, 2, 3 were fairly clean. 

■ 4 and 6 were dirty. 

■ 6 was rather dirty» contained many fine 

inclusions in bands. 

8. No appreciable eurfaoe deoarburlration was found. 

5. All speolmens had a banded high carbon center 

suggestive of the segregation of piped etook. 

4. Ths metal near the surfaces of all speolmens 

showed only slight banding. 
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F  f. 
5. The etruoture of cores 

1 and 4 ware torbitio and slightly spheroldlsed. 

2, 3, 6 were completely spheroldlsed. 

5 was sorbltlo and partially epheroldlsed. 

I  4 

te&oiagnj 

Aooordlng to Frankford Areenal letter 481/1557-1 let 

Ind., the speolaens were eeleoted ae follows:- 

1. Carpenter Steel Co. Oal. .90 old stook ground 

to else. 

8. Universal Steel Co. Oal. .90 new stock ground to 

site Rsat 0 11981. 

5. Universal Steel Co. Oal. .90 new stook ground to 

slss Heat C 11888. 

4. Carpenter Steel Oo. Oal. .60 old stook oarburlsed 

oold drawn. 

6. Carpenter Steel Co. Oal. .60 old stook oarburlsed 

oold drawn normalised. 

6. Oruolble Steel Oo. Oal. .60 new stook oarburlsed 

Heat 39417 ground to else. 

f&ilaflÜ tatUlU 

fiast Q.      Ma 5i l    y       9r    I  
1 
8 
9 

1.06 
1.086 
1.066 

4 outside 1.006 
4A oenter 1.19 
6 outelde .88 
6A oenter .986 
6 outside 1.075 
6A oenter 1.075 

.88 .906 

.89 

.97 

.97 

.85 .88 

.85 .876 

.89 .85 

.90 .89 

.916 

.91 

.016 

.016 

.014 

.014 

.014 

.016 

.016 

.016 

.016 

.014 

.008 

.010 

.016 

.014 

.009 

.015 

.017 

.019 

.64 

.68 

.60 

.70 

.69 

.45 

.47 

.68 

.59 

4.19 
4.08 
4.11 
4.94 
4.98 
4.98 
4.89 
9.76 
9.88 
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DlBOUBSlOn 

Specimens 1» 2, 3 were fairly olean and 4, 5, 6 were 

rather dirty, however, the amount of dirt was well within 

the usual commercial limits. No decarburlration was 

found in 1, 2, 3 and 6 but inasmuch as these had been 

ground to site, decarburltatlon would not be expected 

unless severe decarburitatlon had taken plaoe in process- 

ing. Cores 4 and 5 had a shallow skin of about .80C. 

The mlorostruoture of all specimens had a banded 

higher carbon oenter suggestive of the segregation of 

piped stock. The metal near the surfaces showed only 

slight banding. The banding oonslsted primarily of long 

chains of carbides whloh were larger than the oarbldes 

between the chains. The structure of the oores, aside 

from carbide chain», varies as followss- 

Ooree 1 and 4 sorblte with a slight tendency 

to epheroidite. 

Core 5 sorblte partially spheroidised. 

Cores 8, 3 and 6 completely spheroldlted. 

Aoeording to Prankford Arsenal letter 461/1367-1 - 

3rd Ind. lots 4 and 6 are exhausted, therefore, will not 

be eoneidered further In this report. 

To remove the ohalnllke oarblde segregation in the 

oentere of the ooree It will probably require a somewhat 
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higher temperature than li at prestnt ueed, namely, 

Oal. .30 1480-16000?, Oal. .60 1600-15«)0?. »robably 

a doubl« haat treatment Bay be required, eueh at 

Stock Normalised 

1700°? - 1 tar. - air 

llaohlned and Hardened froa 

16000? - 1/4 tar. - oil 

400°F - I/« hr. - eii» 

It le noted In the heat treatment ae given bar 

Prankford Areenal that the ooree are quenohed In later 

at 70°P. Thle eeeae rather draetlo. Ttale type of eteel 

le often referred to ae oil hardening steel. 

Zt le beMeved that the completely epheroldlted 

ooree 8, 5 and • «111 respond to heat treatments «nah 

aor« readily than oore #1 «taloh If sorbltlo «1th little 

sphsroidlsatlon of the earbidss. 
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Reepeotfully eubmlttsd, 

H. 0. Oarter. 
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X100     Unttohtd 

Fig. 1 

A.?. Cort #1        Fairly oltan 

MA e 

rig. s 

XlOO 1$ Vital ttohtd A.P. Cort #1 

r. •' 

r.V Pig. 3. 

XlOO     1* N1U1 ttohed A.P. Cort #1 

OuUldt.Pint. unl- 
fom, Ttry •lightly 
baadtd •orbttt.   Mo 
dtoarburltaUon. 

«A 14 

Otnttr. Plat baadtd 
torbltt. Slightly 
ttgrtgattd oarbldtt 
tt chatiu. ttt Pig. 
13. 

MA 16 
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X100  Unetched 

Pig. 4 

A.P. Core 02     fairly clean. 

MA ? 

Pig. 5 

X100  l£ Hltal etehed A.P. Cora #2 Outside. Pine wit- 
for». Very slightly 
banded, ooapletely 
spheroldlted sorbits. 
Ho decirburlration. 

MA 16 

X100 

Pig. 6 

1% N1W1 etjhed A.P. Core #2 Center. Pine, banded, 
slightly ssgregated 
carbide chains, ooa- 
pletely epheroldited 
eorblte. See Pig. 21. 

MA 17 
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X100    Unttohtd 

Fig. 7 

A.F. Gort #5      Fairly oUan. 

114 8 

X100     Ijf Vital 

Fig. 8 

A.F. Oort #3 Otttti&t. Fiat, 
ualfora, Tory 
tllghtly baadad, 
ooapltttly 
tphtroldlitd 
torbitt. Mo dtoar- 
burliatlon. 

HA 18 

• mm 
*  [::■■■:-•:-•:■■ 

hi-   n   ii 

t 

X100     1* Hital 

Fig. 9 i. „ä_ 

A.F. Oort #8 Otnttr. Flat, baadad, 
■lightly ttgrtgattd 
oarbldt ohaint. ooa- 
pltttly tphtroldiatd ', 
torbitt. Stt Fig. 81. i  t 

IIA 19 
** - * •  *. * 
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X100 Unttohed 

Fig. 10 

A.P. Core #4  Dirty. 

MA 9 

Fig. 11 

X100  1* Mital etohed A.P. Core #4 

Fig. 18 

X100 1$ Mitel etohed A.F. Core #4 

Outside. Fine, uni- 
form, Tory •lightly 
banded eorblte. De- 
oarburlted .005* to 
.80 0. 

MA 80 

Center. Fine bended 
eorblte oonelderebly 
eegregeted eerblde 
ehelne. 

MA 81 

Fig. 13 

X1000 l£ Mitel etohed A.P. Core #4 

-8- 

1/8 O.C. Slightly 
epheroldlted eorblte. 
Muaerous oerbide 
eegregetee. 

MA 86 
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t 
X100  Unetched 

X100 1% Nltal 

X100 1% Nltal 

X1000 1^ Nltal 

Plg. 14 

A.P, Core #5 

Flg. 16 

A.P. Core #5 

rig. 16 

A.P. Core #5 

Pig. 17 

A.P. Core #5 

*  : ■"'•*:/:_■ 

"Tl. ~\ •". '"• 
* - ■■♦ ,■■'*** 

Palrly dirty. Many 
fine banded inclusions. 

MA 10      T' • 

Outside. Fine* uniform, *■"■■■ ■'■'■ 
very slightly banded I     • 
sorblte. Deoarburlted 
.007» to .80 C. * >;■: 

UA 22     \   £ 

Center. Fine banded 
sorblte considerably 
segregated carbide chains.  ■.'•'■ ■ ,- 

UA 23 

1/2 0-C. Partially • 
epheroldited sorblte. 
Numerous carbide 
segregates. 
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X100  Unetohed 

o 18 

A.P. Core #6  Dirty. 

IIA 11 

i.. 

L ■  ■  ■ 

Fig. 19 

X100  l£ Nital ttohed A.P. Core #6 

Fig. 80 

X100 1$ Nital etohed  A.P. Core #6 

Outside. Fine, 
unlforn, very 
slightly banded 
eorbite. No deoar- 
burlration« 

MA 24 

Center. Fine, 
banded, sorbite. 
Slightly segregated 
oarblde ohains. 

MA 85 

* 

Fig. 81 

X1000 1% Nital etched A.P. Core #6 1/8 0-C. Completely 
spheroldited sorbite. 

MA 86 

v 
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